Gram-negative anaerobic bacilli are prevalent as normal flora in many sites in the human body.
In the bowel, for example, they outnumber coliforms 100 to 1 teroides melaninogenicus might be better classified in another genus (Ristella); in any case, strains presently classed as B. melaninogenicus are so diverse in characteristics as to make it unreasonable for them to be in one species. B. oralis, though similar to B. fragilis, is distinct enough (supported by the presently reported data) to at least warrant being placed in another species in the genus Bacteroides.
On the basis of morphology and biochemical characteristics, we have recognized five major groups of gram-negative anaerobes. Of the organisms which we have isolated as normal flora and from infections in humans, the majority have fitted into one of these groups. In the course of studying susceptibility of gram-negative anaerobic bacilli to various antibacterial agents, it became apparent to us that certain distinct patterns of susceptibility occurred with several antibiotics. These patterns correlated well with our established groupings and suggested to us that such susceptibility could serve as additional characteristics for classification of these organisms and for identi- (6) . Threonine deamination was studied by techniques similar to those described by Beerens, Guillaume, and Petit (4).
Sensitivity testing was done by plate dilution technique using previously described methods (8, 10) .
RESULTS
Susceptibility of the groups of gram-negative anaerobic bacilli to penicillin G is noted in Table  2 . Of B. fragilis strains tested, 97% had minimal inhibitory concentration (MIC) values of 6.2 or higher. Of S. necrophorus strains tested, 78% were inhibited by less than 1 ,ug/ml. All strains in the other three groups were inhibited by 3.1 ,ug/ml or less (all but one strain by 1.0 Ag/ml or less).
Results with lincomycin are noted in Table 3 . Susceptibility results with B. fragilis and S. necrophorus overlapped. The other three groups were generally quite sensitive. Table 4 lists susceptibility of gram-negative anaerobes to erythromycin. Of B. fragilis strains There is much data on antibiotic susceptibility of gram-negative anaerobic bacilli available in the literature, but much of it is not useful in the context of classification because the organisms studied were not grouped, or because there was insufficient data given to allow for recognition of specific groups. Other studies were of little value because they were of limited scope, such as studies of susceptibility of only one group of gram-negative anaerobic bacilli to one drug.
Other workers have recently recognized that antibiotic susceptibility patterns may be useful in classifying and identifying gram-negative anaerobic bacilli. Hallberg (M.S. Thesis, University of Missouri, Columbia, 1965) noted that Bacteroides and Ristella were resistant to polymyxin, whereas Sphaerophorus was sensitive. However, in contrast to our results, she found both of these groups to be sensitive to penicillin G. She also found Bacteroides-Ristella sensitive to fucidin, whereas Sphaerophorus was resistant. Barnes, Impey, and Goldberg (2) indicated that typically Eggerthella convexa (which we consider in the B. fragilis group) is resistant to 10 ,tg of polymyxin per ml, whereas Sphaerophorus and Fusobacterium are inhibited by this concentration.
Several investigators have presented very useful antibiotic sensitivity data without suggesting that the results might be significant taxonomically or in identification. Garrod (12) did an excellent plate dilution study detailing sensitivity of B. fragilis, B. melaninogenicum, B. necrophorus, and B. fusiformis to penicillin G, erythromycin, and polymyxin (and other drugs) and obtained results generally similar to ours. However, only four strains of B. necrophorus were used and these were all found to be relatively sensitive to erythromycin. Hoogendijk (13) found B. fragilis group strains (B. fragilis-convexus and B. thetaiotaomicron) resistant to penicillin G (8 to 32 Ag/ml) and sensitive to less than 2 ,g/ml of erythromycin. Berger (5) did tube dilution studies with Fusobacterium and found them resistant to erythromycin and, in contrast to our results, resistant to polymyxin (10 to 50,ug/ml).
Other studies employed sensitivity discs, either on the surface of anaerobic plates or in agar deeps (11). Lavergne et al. (14) found both Fusobacterium and Sphaerophorus sensitive to penicillin G and resistant to erythromycin and neomycin. Beerens, Castel, and Modjadedy (3) studied susceptibility of a number of gram-negative anaerobic bacilli which belong to three groups, to four of the drugs used in our present study. They obtained results roughly comparable to those found in our investigation, except that fusiforms were more resistant to kanamycin than to neomycin. Fredette (11) Quantitative data, such as those obtained in our plate dilution antibiotic study, often provide much more clear-cut distinction between groups of gram-negative anaerobic bacilli than do disc susceptibility studies.
The major patterns of antibiotic susceptibility characteristic of the various groups of gram-negative anaerobic bacilli are summarized in Table 9 Further studies are desirable to simplify these susceptibility determinations so that clinical laboratories might routinely employ them. Standardization of the disc test, with measurement of sizes of inhibition zones and establishment of reliable correlations between such zone sizes and plate or tube dilution end points, would be one approach.
Changes in antibiotic susceptibility patterns of gram-negative anaerobic bacilli would certainly compromise the usefulness of these determinations in strain characterization. To date, this appears to be relatively unimportant. We have encountered three strains with increased resistance to tetracycline, or chloramphenicol, or both, related to prolonged use of these agents therapeutically. Fievez (7), working primarily with animal strains of S. necrophorus, has noted that fresh isolates are sensitive to a high concentration of penicillin G, but that, after several subcultures in the laboratory, these strains resist this amount of penicillin (and show a number of changes in morphology, biochemistry, and pathogenicity). We are not aware of descriptions of increased resistance due to transduction, nor of multiple drug resistance related to transfer of an episomal resistance factor among the gram-negative anaerobic bacilli. The use of multiple drugs to establish a pattern of susceptibility would help avoid pitfalls related to occasional instances of increased resistance to one or two agents.
The data obtained in this study also have implications with regard to therapy of infections due to gram-negative anaerobic bacilli and in relation to use of antibacterial agents in selective media for the gram-negative anaerobic bacilli (10) .
